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English Abstract of Patent Publication No. 2000-'58523 



The present Invention alms to provide a vapor phase growth 
method of a metal oxide dielectric film which makes It possible 
to form at a low temperature on a plug a metal oxide havlna the 
excellent quality In the orientation and in the crystallization, 
and further « to provide an electronic device having a long life 
which Is made to have the fineness* the high integration, and 
the multilayer metallization, using said vapor phase growth 
method . The vapor phase growth method , according to the present 
Invention, as opposed to the conventional growth method to 
perform the film growth under the same condition on the 
conductivity materials , performs the film growth by varying the 
condition for the film growth from a first film growth condition , 
under which the initial nucleus formation of a per ovskite- type 
crystal structure or the initial layer formation is performed 
on the electrode, to a subsec^uent second film growth condition, 
under which the film growth of a perovskite-type crystal 
structure is performed on the formed initial nucleus, and by 
selecting the optimum conditions respectively. 
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[i*:^iI5] B>riBB5cfgibrZ r iT i ©M:&?r^ 
leiSlfftcfcc^T, Z r i tcib-^r^i^Afi^i^^Lfc 

^f4=-rfiKM-r •& c i «r!Kfit <!: -r s is*:^ 1 ~ 4 1 ^ -rnd^ 
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[i«*iM 1 0 ] m%^^mm.\mmn.wm>K pzriis* 

/{:«B^-C*.2>ff3<:S 1 -3©Ci-rtl*iK:iBSs©^S 
K{b!K!iiim<*M©mtlfiS:S:^«c 

1 1 ] B5ie^sii*ff4*<. ^zs < i p t , 

I r > Ru, I r 0,> RuOj> T i N. WN t,>-rnA> 
©^HS /c«^il^^b4iil*^trSailffi-C-* S C i ^:!t# 

Sii-rsif^ii 1 ~ 1 ooi5-rn*HcfBtKo^Mig^t^ 

Cf»*Iil2] BUiB^mtt«l4*^ PtA-iNA1©3e 

•rnA^tc ia4K©#Sli§{b^^^{*)|g©^tB;SS:^i*. 
[fS3j<Iil3] BUiBzgmttttW*^. PtAiN/ri/W©4 

^fl$fi£-r-2>Igi. C©h7>i;:^^±lc||-/iF^iK5» 
M^rffJRE-r-SXifii, croM-umfei^MccfriBMO s 
^I~7>y:^if©ti2;t5{iitc^-r^=i>$^ f-^rggnur 

^.^^^{b!^simK^0t)!i-r^>Xfl<i;. «:©#ai${b 
BuiBTSBS^H. BUlB#JlK^b!aSt«(*l!i3^i>lriBSfi 

*Jf$EX^i.XfIi, C© h ^>>':^:5f±ic||-)lPa^^ 

si!h-5>j;>;^i'©j£tJt)it{:jg-r'&=i>*i' h^mnux 

#;i:?'7^y*tli?)r^MS«jnt«il?r<tSXfii> C©^ 
i^L. ^Jl:7"vy±(CgfiTSI5m«^JfJfi£-rSXfi<!:, 

c ©^ ^• $f - ^ > i'X tc^mr^^m t n-mmmmm±. 
^mic. mm^mmny^^^mi^x, ^-cDfSLm^n^ 

s±si5^fii;i^jf5fiS-r 5x?i i . c ©ss±gi5miiB?r 

t>'sa±gi5mffi©= Ji©afifis 3t ©sfi* ft s xfi t ^ 
•5^f^z»f*^g©ii{it:;^a. 
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[0 00 3] ¥iil*^^&CC<D^§3^cC-fe7 5 ':;i^W4^<S 

[0004] -m^^mcmip l/cw®^ 

t4^7j^*riss^bas«65o"cr^eo c(Dt ^m^FB<D 

-xtciScgiL, ^(om. mm^T^^-Mcj^-oxm^Bit 
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a. Sr. Bi. Pb. Ti. Zr Ta. La^jr^r. M^tlA^Mt 

[0 007 ] 02^3:. + + V r :^;:^^^C^fclt^(^)JSJ£» 
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[0 0 1 1 ] 5 e^c, ^iift^gcDlfMWi^ifflJB^coii 
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r-r • ^Vi^xX h • • ^::^:^7;l/ - ^-)^-X(X 40 
995 Symposium on VLSI Technoloqv Digest of 
technical ?B.p^rs)pp. XlJViit :^ ^ JVOm 

i^ji :^ b (International electron devices meeting 
technical diQest)1994. p.843CC('3:. V U > 

iccTiN^' ^' y r ^ 3? ffl > r pz^m^mm-r ^ tm-^^ 
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i> j:. X h CInternational electron devi 
ces meeting technical digest)1994, p.SBlCCti, 

tcsTO {^^ym:^ hn>^^A : srTiQ) Mm^f&B 

[0012] 

[^BJ;i)^«?'^LJ:^<bf 'E>pje] bt^Lrj:t^(b. ±iB© 

"r-O^ ' v-^^^tfJl^^-^^:^:^ h (International el 
ectron devices meeting technical digest) 1994, 

4< y U n > ^x. r Al <b I ^ o /c^/S^C -2) C i 

[0013] l>^}^y • • :^y' • T:7'^^^ K 

• V ^ X 32^4057-^ — >^(3pn. 3. Appl.Phys. Vo 

1.32(1993)P.4057)-rti. 7.)^ v ^'AhL^^^X^--'^ V 

isb. Pt^g±iC. PbLaTiOj (PLT)>'^' -:' T -H^Snrrfl^^ 

\.m\^x\tm^^hum^u\.^. ^etc. PLmsiim 
[0014] %zL(of^m^xx. mmtv.fcL^mmm 

M/l5052OOnmt(TCC^j:^ <t.m^iC e^^ffifii:^lS^^ 

cti^mmrh. ]^Ai.<omm^^. u^(om.mnmx 
x^tj:\.^tK,^^r^.x^^^ ler^ \^^m^^c t^c\r^>K(o 
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[0015] 'J^^^y ' >>^-i'J\^' • T7*7>f K 
• :7 ^;^32^4057^— t^CJpn.J.Appl.Phys. Vo 
1.32 (1993) P. 4057) tCt^, ^'it:ttCi6l^XlAaPOS)0') 

i>L< ^ pt aoo)/Mcioaoo)*$S^aS±r w . PZTti X 
f^^i^i^jb^Sb. ?s< (ooiDier^T^c<h7:)5ax/K^> 
nrti-So b?&^UJ^cC7&5 6. ptciii)AV5iacoJ:^tc(ii 

i;^-;^ 6^1431-^ -i^CJpn. 3. Appl .Phys. Vol .68(19 
96)P.1431)^Cij^$nTl=*-5J:'5 0C. mSs^CPt^^ I =>/ci^ 

cLhmmxhh. fi£5S^ficc:fei^r. ^n-e^tiojsii:^ 

^fcCDDRAM^-^-^ -CDJ:^tC. -fe^l/MW^S 

Btcsi/h-c ^ c ^/cd?). aiastifsc ^ $ ^ cc i ^ ^ ^ r 

[0 0 17] ±iEcDJ:5)^c£fie5fc<D-fe^5 40 

h(oxh^. Kf^tt. it^^^^^th^cmntcnm^m^x 

[0018] 
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mmsy^mxh->x. m-(DjsM^^x. ±mmitmm 
mw(DmMtf^hmm.^mm^-^':^<o'i^^x^m^>x. 
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[002 0] ^ hiiC^^mt. mmmm±.^<Dmm^ 

xh-ox. m-<oiSLmm^x\ ^mm\mmmt(Dm^^ 
Ltjihmm.^mm^'^':^<o—u<D^^m\^^x. m^mm 

[002 1 ] m-<D«tM^fti||-CD^Ii^#W:4bH:J^ 

m^^t37.<D\mmK.-:>\^>x\%. mucD^fli^f^^aEa 
X. h'Qo^x^^^h-<xirf7.ijA\'m^WnWm.'^<^ 

[0022] ^/c. ABOar^^ti^-^n:/;^;^-^ h 
§^p^1®it*<7>B7n^<bUT. Z r iT i 

[0 02 3 ] ^/c. :$:^0J(D— ^m^^ii tT. ABO 
,x^ttih^u':f:?.ijA V^^WM'^^(0'B>7m^\^ 
XZv t^m^co^m^^-^^^. m-cD^«^fI='CZ 

[ 0 0 2 4 ] S/c. :*:^0Jc7)-||Sfi?J1f i LT. ^-(D 

[002 5 ] ^/c. ^mm^6\.^x\x. mMn(omm.^ 



9 

[0 0 2 6] tfc. *^BJCC4sC^rt^. fS.m^^(Of&mU 
[0 02 7] 5 e»tc. 2tc^0J©— Iim^.tite::}dt^rt3:. 

[0 02 8] $ e>tc. 7ts:fi£?gcD"^ifeSltt<i: UX{t. m 
RuO,. TiN. WNl^'rtl'f)^<D^m'^Mt^m^it 
[0 0 2 9] $6tc*BHJt3:. ¥^<*»4K±CcMOSM 

[0 03 0] ^^cc^^Hjtj. ^mi^mm±('CMosm 
jip^j&ifeii±^atc. ^m^mfm:^^:^^mi^x . 

[0 03 1 ] $6tC*^0^^i. ^^<$Sffi±CCMOSS 
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h ^r^nLx±my'^ ^^mii>xmMff^tj:mM=k t ^x 
y'^dr^m^xmm.ff=)rj:mm^L^i:m^. cco^my' 

i§{kiB!fgimf*Jii^fi£MT'5>x?i t . c (D^mmitmmm 

[0 03 2] ±fe<DT;i/5ie.«t3:. ^mit^tixi^^xh 
20 [003 3] :^§^m^c^^msf&^':f^mt. tS^SOi: 5 
Lx. mm±f^c^^:/::^^^ hmi^Fmmi^<owmmifSL 

30 [0034] — fla^-^a:/::^:^ vm^^umm^. A B 

[0 03 5 ] Ccr'aS*UWtt©*^^SI!i^#<bt*. ifl 

i; es!) Pb (DPM) 2 ZSM 0 . 2 SCCW. Z r (Ot Bu) , rJicS 0 . 0 5SCC 
50 K T1(OiPr)Jj£M0.25SCai NaiSm3.0SCCM(D^frr40 
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^fSf&Mhfcik. 2r(OtBu)^iSM0.225SCCM, TiC0iPr)4 
?JEM0.2SCCM. NQ,8£M3.0SCCM^— ^6CLT. PbMWiM 

a Btija^ii^?;?^ ^^(Dx^^o pt^i ri I ^ /cm@±cc 

[0 03 6 ] ^h^C^^nm^U. h-^^ V^LXhhTcM 
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xmfi^^ti^^7t^(Dm^it. ^ti^cDiM^Mommf^c 
^(*. mA^C7jk'r<i:'>(fcn^±xpzY<Dm^^^^crt 

m^w:^^^<fj:^<^'>('cmmt-r^cti^cj:^x. mfS, 

[003 7] rfjit)^. mfSjtmoD^xATtmx^^Pb 

pbtri^mmt(om.isu. fSMu&. Rammmx'^ 

U^fc^hc. pzTo:>^^^^^C'tt^<oi&^mcM 
\.^^p^m^m^^<-t^>smi)^hi>. tfc pm. m 

<<DPbWM^mi^^r^tj^^m^^h^o bsrcom^hpt^^^ 

[ 0 0 3 8 ] :$:^B^^t^. m^CBTvmtLX. Zrtlit 

my^(D7tm^mi^>^m^. 2rWM=^Timm^ctt-<x:i.^rj: 
tinmn^cit^xi<^ i^^-^^bxhho 

[0 03 9] «±Ei. ABO^-Ca^n^'^P^^;^:^'^ 

h^mmit^unom^cDmmx^^^^ ^<Diik<omm 
^^-r^m^^c^i^xt. mm<oy^'&^Mmr^ct\t 
30 -^mx^^o rr^iois. mmumtco'^it. ^^t^t* 

ct^t. ±x(Dm'^^mmimo:>mm^C)i^Lxmw}x^ 

[0 04 0] ^ h^c:i^§m^\tABO,xm.^ri^^vi 

m'i^tc\%B7zm(om^'^:^(D—i^^m^^xv]mmm^ 
tTor. ^h^cmr.(Dmm^^x^<Dtmm±^cjms 

40 c'rfcisb(DfSLm^n'^mmL^'ri.^f)-^^xh^. 

[0 04 1 ] :^^m^itt. pzT^^jn-r^it^. PTa bs 

7j^T<j:e>tc. Bf^^ntcm^\ mmumjcti^m^cpzYt 
50 Lsoi. ^iifijccDM^^j^-S). mm^(Dmrj:^mimm^^mm 
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[0 04 2 ] ccr. mm^mtmtf^tiit. mmco^ 

v^i^'j-^h^ > (2r(0tBu). h -7 

>r y -^'n ^t< ^ f - 3? > ai (01 Pr), )^CD <h L 

X>^tV^'p^;^^^:^- h<SrCDPM)j). 7^ h v-ry:7*p 
[0044] trj:t>iS±nEE.timmT{t. 450'C«Tr* 

u&titctt^x. i5Qvm&iu±(Dm^fi^mus.x$> 

m^^crctrj:<mmf&'t^ct^^o]mx$>i>o ltc 
t^-yx. :^]smm<omBfiSL&yfmc^^. tin. wh 

[0 045] ^^^^'m&c±lfrj: < X 4>ier^<D!fl5 o/cJS 
(0±^^t^^>: 10- ' Tor rJ^±CC U^t. ^ ti^fl«5p4^'>^ 
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<Dmm^m^i^oxLti.K mf^mm^tix^^ui^m 

mtrjiKl. lxio-^Torr«TCDff;^;iBH'CA>ntf. CCD 

[0 04 6] bt^Ltj:f)Sh. mmmtj:mmmm^n^tc 

$bCC ta:. IX 10- ^ Torr<t 0 ^gc ^E;^T^Hir C i 
^L<. $6^Cti. lxior^Torr^^6lxiO-'Torr(DJE:^ 

[0 047] :^ismmx^t. mm\mn±^o^mmit 
m^fci^tMm'^wm^mmtbx:i6Ki. c^i^^tc^m 

m^f^c^^^xt^. 

[0 048] ^«ttW*4cb LTii. a^Wtc^^;^cP 
t. I r . Ru. T i N. WN^O^IS. I r O,. R 

5*. mMco^mv^mmiicicsK^x^t. ^mmmtuxmi^ 

hri^i><DX$)ho C(Dmmmin(DPX<DTiM^. t-\<d 

20 ±tCTiNffiJlU/'cPt/TiN/Ti^iSCDl#'^. TirsfTjf^TiCDtfitfe 
A:5]ggoc (llD^CierS] L/cJ£B^^i§^ i htci^. Pt4> (11 

mm^^<Dmm^um tLx^m(^cmi^>^c^t^x^^. 

[0 04 9] 

30 [^H^cDllSfecDJf^^] WT. IM^^UJ^cC7!?^^*#feB^te:;&^ 
[0 05 0 ] *:M^?«-rfflCi-5f5l!iM^iREfi^ScD-«?iJ 

raoD '::7 x>'^ - ^W}<otcmc x ^^ - JSill*S1ti05:?&^i9:C:t 
[005 1] ^itC03:Klg^^CDI!»MCD-gf5^7j^-r» 

^^n4i6tcs^b/ct - ^ic^z-DrF/f^osgtcSn^.r- 
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X (DMA 5 n -5 K^g^406t3:^gS 5 ti ^ o 

[0 052] M^mm406<D^mt. mm^mm^:^'^^ 

[^^:x^~7i<>y'A07. 408CC<i:-:>rgPM^tiT4s*3. C 

Wf4 :^'X SC>'®a:^' X ©Isl 0 iZ.^ ^Px. ^ C t ^ 

^ i^>cc t: - ^ ^rt ^ t:f 6 ti ^ ^JOI^.IHt 409OM 
{b^PSUr-^. m^1«409<D^^^^L<5it^-rc<b 30 

[0054] ^fc. ':7X/^"-^»^^^-r'5fc^?)CCt-3?(D 

^t*f4^'X;^>M^«-r^?:)^ :E^^ffitcPT0 <^t^>ffi 
iS:PbTiO,). STO (^5?>igX ha>^»i7A : SrTi 40 
a) . BT0(^^?>^>''^ 'J'^ix : BaTiOj). PL2T ( CPb.La) 
CZrJDQ,). PNbZr ((Pb,Nb)(Zr,T1)Qj). SBT(SrB1,TaO 

[0 05 5] M^^mmmDi^at^-^ynm^^^Ai 

ti^ -r^y- h>'^';^:/4a2^/rbr^? -^K^^<>:7*407^o 
:^cC:^^^-Dri^-$>. •tf-:/gpm'^-r>4iili>'N'>il/:/4i3^:^L. 50 
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-ecDt^. 7k<^ h ^ y'AiA^mux^ ~ yi<7i<>y'A07i,c-D 
mi^Xi.^^. ^l^43tS^-Y>y- h>'N'Jl/:7' 412^^1 
>'^'>|^■/4l3^|gc:fT. i^':/gPM^>f >4ii^iiLr9P 

>:7407*rcr)W*^Jl«5F4:^*xc7)ll^b. ?Sib?ri(«cf. 
^ - ;j<'d<> :7-407CO^'^^5itit- C tf)iX^ :^ti.^^^ 

1^ r7*414CDrBltCri>^^7 ^ >X^|iggi5-Ct '6^^'>'Ur^415^ 

x^^srt«^m4^'xo±ff^^ib$-t±x4>Ac^ mm 
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^ ';-^K>:7*^'C4>^< . K^^f5f^BE:^^lxio-'Torr 

[005 6 ] m^^c\tjmm%^.o:>-^mm^m^^^ 
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tJ^'^Vl/:/ 502^5 ^) . ^^)\^y'^02tm^Mi[(DV ^ >e^50 
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> h n - ^ 504(Z)IS^ 0 CDJ^.H i J^cC ^ . 

[005 7 ] Wtg^Jlt^5f4:^'Xt3:. «S;^llT?gf*i^^<D 
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[005 8 ] > ^- 501?:>i60DiS^tiX h yVSjb 

vx:7 p-:3>hp-^ 5O4tC':>?ij:;0^D . 
:7'5i2^-3>5(d:^^oTii^o cn^CDiS'g. vx:7P-a 

> h P - 7 504. ^ Jl/ y 502 , 505 , 506 , 50^OJ^.f4«*&.2^ 
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